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Disclaimer: As automated blood cell counts are nowaydays exclusively performed on 

commercial platforms, multiple images used in this presentation are from commercial 

origin. These do not reflect any preference or quality judgement and are mainly

intended to illustrate general principles.



Introduction



4Hemoglobin

4Thrombocytes

4Hct/RBC

4WBC

4Differentiation

4Reticulocytes

What are we talking about?

ñCBCò

Reimbursed parameters óAssociatedô parameters 

4MCV, MCH, MCHC

4MPV

4Immature reticulocyte fraction

4Immature platelet fraction
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Berekende parametersCalculated parameters



Evolution
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Continuous evolution

Inpeco.com



4Major reduction in TAT

4Major decrease in CV% => enhanced reliability of results

4Sample throughput

4Smaller blood volumes

4Additionalinformation (óassociatedô parameters)

4Pre-analytical control
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Advantages of automation and technical evolutions



Part 1: Technical details and principles of automated
hematology Analyzers



General principles

4Each analyzer uses a combination of detection principles to separate and count
the individual cells in blood, based on the unique properties of these cells (size, 
granularity, RNA-content,é)

4These detection principles are chosen to be cheap, quick, reproducible, robust
and automatable

4Most of these properties are not absolute specific for a cell-type (eg CD41 based
measurement of PLT vs size-based measurement)

4If cells shows óabnormalô properties (eg, giant thromobcytes, cells with increased
metabolic activity,é), these may (or may not) behave differently in a specific
measurement technique and lead to spurious counts. 
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Hemoglobin

Å Colorimetry



Colorimetry

Reference-method: cyaanmethemoglobine method

Å Stable cyano-Hb complex after RBC-lysis, measurement of 

absorption at specific wavelength

Å Difficult to automate (=slow reaction)

Å Need for toxic CN-chemicals

Blood cells, Bain

In routine practice: CN-free methods and reagents



Bron: Sysmex



Interferentie by turbidity, eg lipemia

Bron: Sysmex



RBC-PLT
Å Impedance

Å Light Scatter

Å Fluorescence



Bron: Sysmex

Impedance (RBC-PLT) (Sysmex, Abbott, 

Beckman)



Impedance (RBC-PLT) (Sysmex, Abbott, 

Beckman)

Bron: Sysmex



RBC Histogram

Bron: SysmexMeasurement of particles with the size

of RBC Í RBC



Cave: RBC >> PLT

Impedance= óparticleô counter 

Prone to interferences



Light scatter (RBC-PLT) (Siemens, Abbott)

Bron: Abbott



Å RBC, MCV, Hgb (and MCHC) measured

Å Hct, MCHC (calculated), MCH are 

calculated

Å Availability of measured and calculated

MCHC allows for internal quality control

Abbott: impedance and light scattering

Bron Abbott



Bron Abbott

Light scattering allows for better discrimination between PLT and RBC (fragments)



Fluorescence (PLT) (Sysmex)


